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で表し． 内旋 60°を 30°，内旋 30°を 60°，内旋・外

















× 60 mm× 88 mm）に組み込み，振動を発生させ
る．振動は 7～ 80 Hz で，皮膚面に対する振動の振














































A： The device has upper and lower panels. Subject’s right arm was placed on a paddle on the lower 
panel. A dummy arm was placed on a paddle on the upper panel. Subjects could not see their 
right arm, but they could see the dummy arm. Subjects were asked to match the position of their 
hidden right arm with that of the dummy arm while their right external or internal rotation 
muscle was vibrated.
B： The dummy arm was set at one of ﬁve angles （30°, 60°, 90°, 120°, 150°） in random order. When the 
subject declared that the position of the right arm matched that of the dummy arm, the angle of 
the right arm was measured. In this ﬁgure, the dummy arm was set at 30°. When the subject 
































































となり，5× 3 で 15 種類のマッチング動作として
解析した．
　6．統計

























































































Fig. 2　 Pooled data for the group （n＝16）. A two-way 
ANOVA revealed a significant interaction 
between the angle effect and the vibration 
effect （P＜0.001）. The angle effect and the 
vibration effect were also significant （P＜
0.001）. Tukey multiple-comparison post hoc 
tests showed signiﬁcant diﬀerences （＊P＜0.05, 
＊＊P＜0.01, ＊＊＊P＜0.001）. Values are means±















































tense な状態であり，150°では slack な状態である．
外旋筋への振動刺激で生じる位置錯覚が 30°で大き
く，150°でほとんど見られなかった結果は，外旋筋
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　Abstract 　　 Signals coming from muscle spindles located in limb muscles are used to determine the 
perceived limb position.  We examined whether the sense of shoulder rotation position is altered by in-
creases in muscle spindle signals in the external rotation muscles and internal rotation muscles of the 
shoulder in healthy, young male subjects （n ＝ 16）.  To increase muscle spindle discharge, we applied 70-
80 Hz muscle vibration to those muscles in the right arm.  Subjects were asked to match the position of 
their unseen right arm to that of a visible dummy arm while either the external rotation muscles or the 
internal rotation muscles were vibrated.  Position sense illusions in the vibrated shoulder in this matching 
task were compared between conditions in which the muscles were vibrated or not vibrated.  The felt 
position of the right shoulder was inﬂuenced by vibration of the external rotation muscles and the inter-
nal rotation muscles.  When the external rotation muscles were vibrated, subjects felt their right shoul-
der to be more internally rotated than it was.  Conversely, when the internal rotation muscles were vi-
brated, they felt their right shoulder to be more externally rotated than it was.  In addition, the illusory 
sensation of the shoulder internal rotation caused by vibration of the external rotation muscles was more 
obvious when the shoulder was positioned in a more internally rotated position.  However, the illusory 
sensation of the shoulder external rotation caused by vibration of the internal rotation muscles was more 
obvious when the shoulder was positioned in a less internally rotated position.  To conclude, the present 
study shows that signals coming from muscle spindles located in shoulder rotation muscles contribute to 
the sense of shoulder position.
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